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A study on the Ultra precision ECM for Dynamic bearing

H. J. Shin(Mecha. Eng. IHU), Y. M. Kim(Mecha. Eng. IHU), E. S. Lee(Mecha. Eng. IHU)

ABSTRACT

In this paper a mathematical model, the results of computer simulation and exprimental investigations of
electrochemical machining with a too-electrode are presented. The experimental investigations were carried out in
order to evaluate the influence of working voltage, initial interelectrode gap size, and metal remove rate.

Accuracy of computer simulation evaluated by differences between results of experimental test and computer
simulation depends on electrochemical machining coefficient, total overpotential of electrode process, current density,
electrical conductivity of electrolyte, and etc. Metal removal rate would be predicted by the simulation of ECM

process.
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Ac:atomic weight

I :current

t :mechinig time

z :valency

F :Faraday's constant(96500C)
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Uproc : Applied voltage

Upol : Polarisation voltage(overpotential)
h : inter-electrode gap

k : Electrolyte conductivity
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R : gas constant
e : transfer coefficient

Jo: exchange current density
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Table 1 Experimental conditions.

voltage 4.5V electrolyte { NaNO3(30%)

gap | O.lmm duty 30/300u sec

machining [STS304 : 100s

temperature 293K .
time  |A6061 : 15s

Table 2 Simulation value of groove depth( z# m).

experimental { .
using Equ(4) [using Equ(6)
value
A6061 15 24.73 16.78
STS304 30 56.61 45.07
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Fig. 1 Variation of machining depth according to
increase of machining time(simulation)
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Fig. 2 Variation of machining depth according to
increase of pulse on time
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Fig. 3 Variation of machining depth according to
increase of initial gap size
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Fig. 4 Variation of machining depth according to
increase of machining time
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Fig. 5 A case of groove machining
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